the Ministry of Labour, to act as a holding centre for patients as soon as they become fit for work and are awaiting suitable vacancies in local industry or admission to training centres. A medical and technical officer from the regional appliance centre and possibly from the regional limb-fitting centre should have consulting rooms and facilities for testing patients in the use of the more common appliances. Whilst these specialized services have to be regionalized, a great deal of correspondence, travelling by patients and incorrect prescription would be saved if the expert personnel of these services were available for regular consultation at the centres where the greatest demand is concentrated. The National Assistance Board has offices in every district. One of these could also be at the medico-social centre and might include consulting rooms for the regional medical officers of the Ministry of Health. Like general practitioners' surgeries and local authority clinics, National Assistance offices would also be needed at the periphery of the district.
At first sight this proposal of a medico-social centre may seem unworkable in London and in large cities where there are so many hospitals, general practitioners and local authority services. Nevertheless, the National Health Service has already brought about a more even spread of services and the majority of patients are dealt with in their own districts, so that integration should not be difficult to achieve. Now that a major programme for the rebuilding of hospitals has been started there is opportunity to combine all medical and allied social services of a district. The hospitals are by far the most expensive buildings and the advantage of adding the modest accommodation for-the clinics and offices required by the other services should far outweigh the cost. Some provision for the integration of services is being made in the new towns but not to any extent in the large old cities where the need is numerically greater.
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British Medical Association (1954) The discipline of genetics has slowly evolved a vocabtulary to explain virtually all natural phenomena, including congenital malformations, in terms of the genetic theory of inheritance. Moreover, in experimental work, the geneticist must of necessity eliminate as far as possible all environmental variables. As the chemistry of the chromosomes advances, further support is given to the basic biological principle that everything is, in the last analysis, due to the gene. But actually both genetic and environmental factors are of importance and in the case of congenital malformations the possible influence of environmental factors must not be overlooked.
In Table I are summarized all the known nongenetic factors which have been implicated in the development of congenital malformations either in man or experimental animals. The data on the experimental side is restricted to those factors shown to operate in the placental mammal.
In Group A (the influence of the maternal diet) only one factor, protein deficiency, is based on clinical findings and is, at the moment, a tentative one. All other factors in this group are derived from the observation of naturally occurring malformations in domestic mammals or from During the twenty years in which the science of experimental mammalian teratology has evolved, it has gradually been established that agents which damage the developing foetus follow certain general principles. The most important of these is that the vulnerability of any structure to a teratogenic agent depends not so much on the intensity of dosage but on the period of pregnancy during which it is administered. For example, in the rat the critical developmental period of the kidney is the eleventh day of pregnancy when irradiation of the dam produces the highest incidence of deformities, such as horseshoe kidney. On the other hand, the critical period for the heart is two days earlier, and cardiac malformations are produced most readily by irradiation of the dam on the ninth day of pregnancy. For each teratogenic agent there is therefore a characteristic period of influence on a specific structure of the body, a period when that particular structure is especially vulnerable to that particular agent. This period of vulnerability seems to coincide with that of greatest mitotic activity in an organ and therefore with the period of most active differentiation and growth. Outside this period the survival of any particular group of cells is no more at risk than the life of the embryo. It A second important principle is that there is only a small area in the spectrum of activity of any teratogenic agent in which it is capable of producing deformed young. If the agent is administered in too small a quantity, the young are born normal; if in too large a quantity, the embryos are killed almost immediately and either aborted or resorbed. The situation is comparable to that which has brought ruibella, alone among the virus diseases, into prominence as a teratogenic agent.
Vitamin A occupies a special place amongst the known teratogenic agents, because both excess and deficiency of the vitamin are equally deleterious to the development of the embryo. In the experimental animal hypovitaminosis-A can be used to produce the following deformities: anophthalmia, microphthalmia, coloboma, anomalies of the iris; hydrocephalus; incomplete ventricular septum of the heart and transposition of the great vessels; tracheo-aesophageal fistula; horseshoe and unascended kidneys; ectopic ovaries and cryptorchidism; diaphragmatic hernia; harelip; cleft palate; accessory ears; malformed hind-limbs.
Hypervitaminosis-A can produce anophthalmia, microphthalmia, exophthalmos, coloboma, exencephaly, hydrocephalus, spina bifida, harelip, cleft palate and shortening of the lower jaw and maxilla. There is therefore a remarkable similarity between the ranges of deformities produced by both hypo-and hyper-vitaminosis-A.
Current concepts of human biology both demand and imply that the gene occupies first place. If, however, we are to strive for prevention of malformations we can at present anticipate little prospect of success from a direct attackupon the gene. Although generally accepted it is not as yet proven that abnormalities of the genetic apparatus result in the occurrence of malformations. The recent discovery of the presence of an extra chromosome in mongolism does not necessarily prove that it actually causes the mongolism, for the extra chromosome may merely be an additional manifestation of the basic cause of the more obvious deformnities. It seems probable that future advances in the understanding of the etiology of congenital malformations will come from the study of the manner in which the genetic inheritance of the individual is modified by the environment.
The Management of Congenital Abnormalities In sharp contrast to the dramatic decrease in the incidence of diseases of childhood, which a few decades ago had a high morbidity and mortality, there remains a large group of developmental disorders initiated in utero. Congenital abnormalities which can be detected clinically occur in about 1 % of live births, while investigation has revealed abnormalities in up to 7% of live births (Hendricks, 1955) although all of these do not necessarily interfere with health and activity. Mortality figures for the pre-school child are reduced in all categories except congenital malformations and neoplastic disease.
An increasing percentage of the work in children's hospitals is concerned with treatment of congenital abnormalities.
Accurate statistics of the number of handicapped children are not available, but it is estimated that if the handicapped child is defined as one with a physical or mental state which interferes with normal growth and development, then 10 % of all children come within this category, the majority of disabilities being congenitally determined.
The approximate distribution of congenital malformations is given in Table I , which shows the high incidence in the locomotor system. In many of these the defect is localized and amenable to corrective orthopvdic surgery.
Abnormalities of the central nervous system are second in frequency but are more difficult to treat and constitute the majority of severe congenital abnormalities. Advances in medicine and an awakening social conscience have resulted in a reappraisal of the problem of the disabled child. This paper is primarily concerned with the management of the child severely disabled by congenital abnormalities resulting in serious locomotor disturbances. This includes brain and spinal maldevelopment and certain cases of widespread or multiple involvement of the locomotor system.
The emphasis of treatment has shifted from the malformation itself to a concern for the wellbeing of the child as a whole. Ideally the disability should be removed altogether, but unfortunately this is seldom possible. The aim of treatment is to enable the child to progress in his total development in as normal a manner as possible. Rehabilitation must be physical, mental, emotional, social, educational and at a later stage vocational.
The parents' role is of great importance and in the past has been too often ignored. It is essential that they understand the problem with which the child is faced. It should be carefully explained to them, honesty being essential where confidence is to be obtained. An optimistic approach must always be maintained and wnere bad prognostic features arise, information can be tactfully conveyed over a period of time. If confidence is not complete the parents will become prey to the often misguided advice of relatives, friends and neighbours.
The problem inherent in the child is essentially one affecting the entire family and the disabled child can be a powerful force for either unity or disunity. Emotional breakdown is a definite risk in these families and must be prevented if at all possible. All parents experience feelings of guilt, anxiety and frustration. When told that their child is severely disabled and likely to remain so, an emotional vacuum frequently results requiring advice and careful counselling. The main factors responsible for interference with locomotion are spasticity due to muscular hypertonus, which impairs the range and speed of voluntary movements, paralysis due to impairment of voluntary movement which prevents certain patterns of movements being made with normal force and dexterity, and contractures which limit joint range.
Spasticity remains a difficult condition to treat. Drugs are to date of little help. Whether tigloidine will prove of value as it has done in the control of flexor spasms remains to be seen. Neurosurgery may be helpful in reducing spasticity in the hemiplegic but in general it has little application as yet. The reduction of spasticity by eliciting inhibitory reflex activities such as those described by Magnus (1924) , and the reflex reversal of Sherrington (1948) and the use of such reflexes, is of value but there remains a gap between therapeutic enthusiasm and scientific proof.
Contractures can be prevented by physiotherapy provided treatment is begun early enough and the child is reasonably intelligent. Appliances such as a cerebral-palsy chair and night splints are also valuable.
There has been little change in the application of orthopedic surgery to the spastic diplegia problem. The results in general show the disadvantages of a peripheral approach to a central neurological problem. Stoffel's operation of denervation of the calf is impressive in initially abolishing spastic equinus deformity but it invariably recurs. Obturator neurectomy for scissor deformity is disappointing and tendo achillis division usually results in under-correction in which case little advantage is gained, but this is preferable to over-correction and an uncontrollable calcaneous foot. Recent progress in urological surgery has considerably aided the management of the sphincter disturbance, often the most troublesome aspect of these cases, and surgical closure of the spinal defect is usually possible although the child may need to wear a protective shield over the affected area. The ease with which mobility is obtained varies with the degree of. disability in the legs. Active and resistive exercises aid muscle development and leg activities counteract disuse osteoporosis. The sensor' loss leads to faulty position of the legs and considerable strain on joint structures. It is important to ensure that the joints are in a good position during immobility as well as on walking. Support in the form of-polythene splints or calipers may be required particularly in the early stages of standing and walking training. Confidence in the early stages is best achieved by the physiotherapist supporting the child. Later use of a walker, or clumpers and of sticks may aid in the attainment of mobility. A variety of orthopaedic operations are performed to achieve stability and weight-bearing alignment. Shoes are invariably a problem in these children. Often they appear to be inadequately designed with poor rigid support leading to unequal pressure and possibly ulceration. This in turn leads to immobility with all its attendant disadvantages. My clinical impression is that improvement in the circulation in the legs, where defective, has sometimes followed the administration of bamnethan.
Other malformations are less common although we have at present cases of Klippel-Feil syndrome and diastematomyelia attending our department. The Klippel-Feil syndrome is characterized by shortening of the neck due to abnormalities of the cervical vertebre which are reduced in number, fused or bifid. There is not normally an associated neurological upset, but a gradation occurs to iniencephalus where the brain and cord lie in a sac partly outside the bony framework. This is not compatible with survival but intermediate stages may be seen.
In diastematomyelia the spinal cord divides into two halves each of which undergoes modification of structure. The malformation is rare, usually limited to less than ten segments and the halves are often separated by a bony projection or fibrous band arising from the dorsal surface of the body of the vertebra. Orthopedic disabilities are usually slight but most cases show some neurological deficit in the legs. In diastematomyelia walking training has been given because of a defective gait while cases of Klippel-Feil syndrome require treatment to minimize the postural deformity of the neck and shoulders.
Malformations of the muscles, joints and bones are common. In most cases the lesions are of a localized nature and amenable to fairly straightforward treatment. Osteogenesis imperfecta, arthrogryposis, certain ofthe chondrodystrophies, and multiple or severe abnormalities of limb growth, may, however, place the child in the category discussed, in which case the principles of management are similar.
The management of these malformations is assuming increasing importance. Medical specialties are organized to treat rather than to prevent disease and to a great extent are divided by anatomical boundaries and classified to organ systems. Pre-natal disorders are peculiar in not respecting such limits. I have stressed the importance of team-work in management. The long-term approach to this problem must be preventive and a similar team approach is required for research into the complex factors of etiology.
